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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of high hydration 
resistance and high mobility magnesium oxide. In more detail A high-melting point (about 2800 
**), high electric insulation, a low dielectric loss, High hydration resistance and high mobility 
are added to the original physical properties of magnesium oxide, such as high translucency, 
high heat conductivity, avirulence, and basicity, and it is related with the thermally conductive 
improving agent of resin, heat-resistant materials, an electrical insulation material, a sheath- 
heater bulking agent, an optical material, an abradant, etc. at the manufacturing method of 
useful magnesium oxide. 
[0002] 

[Description of the Prior Art]Magnesium oxide is classified into light-burned calcination 
magnesium oxide (about 600-900 **) and dead-burning calcination magnesium oxide (about 
1 100-1500 **). The former uses the outstanding chemical activity over neutralization of acid of 
magnesium oxide, and halogen, and there is an acid-accepting agent of halogenation rubbers, 
such as chloroprene and Hypalon, as the typical use. The physical property the latter excelled 
[ physical property ] in magnesium oxide, i.e., a high-melting point (about 2800 **), It is used 
for fillers, such as the heat-resistant container, the heat-resistant parts, the thermal insulation, 
the IC substrate, the lens, sodium lamp container and sheath heater using hot high electric 
insulation, the translucency covering a large wavelength band, high heat conductivity, etc., and 
resin, an abradant, etc. However, magnesium oxide has the problem that the outstanding 
physical property of the versatility which was gradually invaded by water or the steam, 
changed to magnesium hydroxide (hydration), and was described above is lost, and is 
narrowing the use area. 

[0003]ln order to improve this problem, the Provisional-Publication-No. No. 85474 [ 61 to ] 
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gazette has proposed the method of calcinating with less than not less than 1600 ** melting 
temperature (2800 **). In the solution as for which the Provisional-Publication-No. No. 36119 
[ 61 to ] gazette contains water-soluble magnesium salt. 1-3.5-Eq ammonia was made to react 
under existence of the kind of magnesium hydroxide to 1 Eq of magnesium, the magnesium 
hydroxide which consists of spherical floe with a secondary [ an average of ] particle diameter 
of 5-500 micrometers seemingly was compounded, and the method of calcinating this at 1200- 
2000 ** is proposed. The Provisional-Publication-No. No. 2881 14 [ 62 to ] gazette and the 
Provisional-Publication-No. No. 451 17 [ 63 to ] gazette have proposed the method of carrying 
out surface treatment stress relief heat treatment of the magnesium oxide impalpable powder 
with an organic silicate compound, and making the tunic of silica forming in the particle surface 
of magnesium oxide. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, in the method of calcinating with less than 
the melting temperature of not less than 1600 ** magnesium oxide. Since the crystal growth of 
magnesium oxide is bad considering calcination temperature, it moreover becomes a big lump 
by calcination and strong grinding is needed, the single crystal of magnesium oxide grown-up 
with much trouble is destroyed, and various lattice defects are produced in a crystal surface. 
For this reason, satisfying hydration resistance is not shown, but an outside turns into an 
infinite form simultaneously, and there is a problem of mobility being also bad, and closing the 
high restoration to resin if difficult. 

[0005]As for the magnesium oxide obtained by the method of making water-soluble 
magnesium salt solution and ammonia of the specified quantity react under existence of the 
kind of magnesium hydroxide, and subsequently calcinating at 1200-2000 **, mobility and the 
restoration nature to resin are improved as compared with the powder article. Powder articles 
are coarse particles (it is not a globular form) whose outsides with a mean particle diameter of 
about 10-20 micrometers or less obtained by a mechanically ground are infinite forms. 
However, magnesium hydroxide before calcination is a comparatively big crystal, and since the 
scale-like outside is moreover carried out, although the degree of sintering is improved rather 
than the case of powder magnesium hydroxide, it cannot be satisfied, and needs high 
temperature firing. In order that not only the inside of floe but a floe comrade may join together, 
while needing strong grinding and also destroying the almost spherical original secondary floe 
simultaneously for this reason, the defective part of a crystal surface increases and, as a 
result, it has the problem that hydration resistance is insufficient. 

[0006]The method of carrying out the surface treatment of the magnesium oxide impalpable 
powder with an organic silane compound, and making the tunic of a silane compound forming 
in the particle surface of magnesium oxide, Since the tunic of the surface of magnesium oxide 
is carried out with a silane compound, the hydration resistance per unit area provides the 
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magnesium oxide improved rather than magnesium oxide itself. However, since surface area 
is large, hydration resistance is insufficient, and since surface area originates in about 5-20- 
m 2 /g and a large thing and many organic Silang is needed, it has the problem of reducing the 
thermal conductivity which was excellent in magnesium oxide as well as not being economical. 

[0007]While this invention solves the technical problem which the above-mentioned 
conventional art had and mobility is highly excellent in workability, The method of having the 
secondary particle diameter and bulk density which close the high restoration to resin required 
for sufficient thermally conductive improvement if possible, and manufacturing magnesium 
oxide of high hydration resistance by nearby low temperature baking from the conventional 
method is provided. Have the hydration resistance further outstanding by furthermore carrying 
out organic silanizing of the above-mentioned quantity hydration resistance magnesium oxide, 
and. The manufacturing method of the magnesium oxide in which the compatibility of 
magnesium oxide and resin can give sufficient **** conductivity without reducing increase, the 
original mechanical strength of resin, and electric nature so that the high restoration to an 
epoxy resin, polyester resin, polyolefin resin, silicone rubber, etc. is possible is provided. 
[0008] 

[Means for Solving the Problem]This invention is (A). Primary [ an average of] particle 
diameter and secondary [ an average of] particle diameter 2 micrometers or less, A process 
and (B) in which a BET specific surface area calcinates high dispersibility magnesium 
hydroxide of 1-20-m 2 /g at about 1 100-1600 ** A manufacturing method of high hydration 
resistance which consists of a process of carrying out grinding classification of this fired 
material at secondary [ an average of] particle diameter of about 20 micrometers or less, and 
high mobility magnesium oxide is provided. Furthermore, this invention dries magnesium oxide 
obtained with the above-mentioned manufacturing method at 80-90 ** after mixed liquor of a 
silane coupling agent, alcohol, and water, and contact treatment, A manufacturing method of 
high hydration resistance magnesium oxide which was excellent furthermore it consisted of 
making the organic Silang layer form on the surface of magnesium oxide is provided. This 
magnesium oxide has high mobility and high restoration nature. 

[0009]By calcinating high dispersibility magnesium hydroxide at a predetermined temperature, 
and subsequently, carrying out grinding classification of the crystal of this fired material at a 
specified particle size so that it may not destroy substantially, this invention finds out that 
magnesium oxide which has high mobility, high restoration nature, and high hydration 
resistance is obtained, and is completed. 

[0010]Composition of high dispersibility magnesium hydroxide used at the above-mentioned 
(A) process, To 1 Eq of water-soluble magnesium salt, preferably [ 0.95 Eq or less of alkaline 
substances ] especially 0.5-0.90 Eq, 40 ** or less, especially, it is made to mix and react below 
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30 ** preferably, and with reaction mother liquor, under application of pressure of about five to 
30 kg/cm 2 , the retroversion Japan Society of Applied Physics is made to heat for about 0.5 to 
several hours, and is performed. Magnesium hydroxide obtained is a single crystal of high 
dispersibility which are secondary [ an average of ] particle diameter of 2 micrometers or less, 
BET specific surface area1-20m 2 /g, about 0.3-2.0 micrometers in diameter of a plate crystal, 
and 0.1-0.5 micrometer in thickness. By choosing a synthetic condition of the above-mentioned 
magnesium hydroxide suitably, as desirable magnesium hydroxide, especially Secondary [ an 
average of ] particle diameter of 1 .0 micrometer or less, A diameter and thickness of BET 
specific surface area5-10m 2 /g and a plate crystal can also obtain a single crystal of high 
dispersibility which are 0.5-1.0 micrometer and 0.2-0.4 micrometer, respectively. 
[001 1]As water-soluble magnesium salt used at the above-mentioned (A) process, water- 
soluble magnesium salt of a magnesium chloride, a magnesium nitrate, magnesium acetate, 
etc. can be illustrated, for example. As an alkaline substance, sodium hydroxide, calcium 
hydroxide, a potassium hydrate, ammonia, etc. can be illustrated. Magnesium hydroxide of 
high dispersibility which is quality of an object when equivalent ratio and temperature of an 
alkaline substance exceed 0.95 Eq and 40 **, respectively is not obtained, Strongly 
[ cohesiveness ] therefore, it becomes magnesium hydroxide with big secondary particle 
diameter, and magnesium oxide of low-temperature-sintering nature which is one of the 
advantages of this invention cannot be obtained. 

[001 2]About 1 1 00-1 600 ** of baking processes of magnesium hydroxide which is the (A) 
process of this invention are preferably performed for about 0.5 - several hours using baking 
apparatus, such as a rotary kiln, a continuous furnace, and a muffle furnace, in atmosphere of 
the atmosphere, oxygen, nitrogen, etc. at about 1100-1300 **. If calcination temperature is 
lower than a mentioned range, hydration resistance will become insufficient, and when higher 
than a mentioned range, it becomes hard too much and strong grinding is needed, an outside 
of a crystal is spoiled, mobility gets worse, and hydration resistance hardly improves as 
compared with fired material of temperature not more than it, either. 
[0013]ln a grinding classification process of fired material which is the (B) process of this 
invention, grinding treatment is carried out with a ball mill, a stone milling machine, etc. for 
several divisor 10-minute - hours, and then a classified product not more than average 2 order 
particle diameter 20micrometer is obtained with an air current classifier, a screen classifier, 
etc. (B) Advance at a process time grinding of a grade which does not destroy substantially a 
crystal of fired material obtained at the (A) process. By choosing calcination temperature 
suitably, this fired material can also obtain a soft thing which can also be broken to a size of a 
single crystal only by not adopting the above-mentioned grinding means in particular, for 
example, letting a machine according to screen pass. Magnesium oxide obtained by having 
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passed through (A) - (B) process of this invention, namely, grinding magnesium hydroxide of 
high dispersibility through low temperature baking is classified in secondary [ an average of] 
particle diameter of 20 micrometers or less. 

[0014]Magnesium oxide which passed through the (A) process of this invention is easy to 
grind, and shows high level hydration resistance. This magnesium oxide is the particles almost 
near a globular form, and about 0.5-20 micrometers of secondary mean particle diameter can 
also set it to about 1.0-20 micrometers preferably, and since bulk density is more than about 
0.5 g/cm 3 , It can be filled up with a complement for giving sufficient thermal conductivity to 
resin, and excels also in workability at the time of ceramic forming. Particle diameter of each 
single crystal inside a calcination grinding thing is about 0.5-10 micrometers, and a BET 
specific surface area is below 2-m 2 /g. 

[0015]ln order to give still higher level hydration resistance to this magnesium oxide, it is good 
to contact mixed liquor which consists of alcohol, such as methyl alcohol and ethyl alcohol, and 
a silane coupling agent and a small amount of water, and to dry at 80-90 ** subsequently. A 
silane coupling agent to be used is shown by structural formula of R'Si(OR) 3 , an amino group, 

a sulfhydryl group, a vinyl group, an epoxy group, a meta-KURIROKISHI group, etc. are 
illustrated as R', and alkoxy groups, such as a methoxy group and an ethoxy basis, are 
illustrated as OR. 

[001 6]ln order that obtained magnesium oxide may cover with the organic Silang layer a 
crystal surface of magnesium oxide exposed to the surface of grinding fired material obtained 
at the (B) process of this invention, hydration resistance improves further. Since compatibility 
with resin increases as compared with magnesium oxide which is not processed by a silane 
coupling agent, high restoration to resin can be performed and a mechanical strength and an 
electrical property improve. The amount of surface coating by a silane coupling agent is about 
0.2 to 2.0 % of the weight preferably about 0.1 to 3% of the weight to magnesium oxide. Since 
a BET specific surface area of a single crystal of calcination grinding thing each in which 
surface coating is carried out by alkoxysilane is below 2-m 2 /g according to this invention, Since 
the required amount of silane coupling can be reduced while being able to attain high hydration 
resistance in a little amount of silane coupling agents as compared with a Prior art which 
carries out Silang covering of the magnesium oxide powders, an outstanding physical feature 
of magnesium oxide original [, such as thermal conductivity, ] is hardly spoiled. A small amount 
of water which makes alcohol live together is useful at a point which improves reactivity on the 
surface of magnesium oxide of a silane coupling agent. 

[0017]An example explains this invention still in detail below. In the following examples, an 
angle of repose (angle of repose) was measured using a Konishi factory FK type angle-of- 
repose measuring instrument. 
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20 I. of ion bittern containing a magnesium chloride of 1 1.5 mol/l. of examples and a 0.5 mol/l. 
calcium chloride was put into a reaction vessel with the product cylindrical shape agitator made 
from stainless steel with a capacity of 50 I., and it adjusted at about 25 ** in a jacket. 7.4 I. (it is 
equivalent to 0.8 Eq to a magnesium chloride) of sodium hydroxide (about 25 ** and 40 mol/l.) 
was agitated for whole-quantity ****** about 5 more minutes in about 5 minutes, agitating. 
Temperature up was carried out to 90 **, agitating after that, and it held at the temperature for 
about 2 hours. Then, drying rinsing was carried out by a filtration-under-reduced-pressure 
method. 

[0018]Obtained magnesium hydroxide was BET specific surface area7.0m 2 /g, secondary [ an 
average of ] particle diameter of 0.70 micrometer measured by the micro track method, 99.6 % 
of the weight of Mg(OH) 2 , and 0.02 % of the weight of CaO(s). When this magnesium 

hydroxide was observed with a scanning electron microscope, an outside of magnesium 
hydroxide was hexagon-head tabular, and crystals were 0.3-2.0 micrometers in length, and 
0.1-0.3 micrometer (one 10,000 times the magnification [ one 1000 times the magnification / 
drawing 1 and / of this, drawing 2 ] of this) in thickness. This magnesium hydroxide was 
calcinated at 1 150 **, 1250 **, and 1300 ** at the Cantal furnace for 2 hours, respectively. 
Fired material (1 150 ** and 1250 **) was softness of a grade which breaks by hand. After 
carrying out grinding treatment of the fired material with a ball mill for 0.5 to 1 hour, coarse 
grain was removed with an air current classifier. It was secondary [ an average of] particle 
diameter of about 2 micrometers and a diameter of grain of maximum size of 16 micrometers 
which were measured by the micro track method, and when observed with a scanning electron 
microscope, it was almost granular magnesium oxide (one 1000 times the magnification 
[ drawing 3 , ] of this). The physical properties of 1 150 **, 1250 **, and 1300 ** fired material are 
shown in Table 1. 
[0019] 

Table 1 Crystal BET It sees. Calcination temperature Particle diameter Specific surface area 
Specific gravity **mumm-/gg/cd 150 0.5-1.0 2.0 0.43 1250 1.0-1.51.5 0.77 1300 1.0-5.0 1.3 
0.91 [0020] 
Table 1 (**) 

calcination temperature Hydration resistance Angle of repose MgO content ** weight % weight 
%1150 9.21 44" 99.4 1250 6.83 44" 99.5 1300 5.36 44" 99.8 notes: -- 1 crystalline-particle- 
diameter: -- with an electron microscope. measurement 2 apparent-relative-density: -- JIS- 
K6224 -- measurement 3 hydration resistance: - it is shown that mobility is so high that a 
measurement 4 angle-of-repose:angle is small in weight increment % after 2.5 times (weight 
ratio) as much mixing with water as a sample and after drying at 105 ** for 2.5 hours. 
Magnesium oxide powders are about 59 degrees. 
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[0021]100 kg of magnesium oxide obtained in example 2 Example 1 is fed into a Henschel 
mixer made from Mitsui 3 Pond Chemical engineering machine, After carrying out spraying 
addition gradually and fully agitating 1.0 kg of vinyltriethoxysilane, 2.5 I. of ethyl alcohol, and 
mixed liquor of 0.28 I. of water for 5 minutes under churning, it dried at 90 ** with hot air drying 
equipment for 2 hours. The physical properties of obtained silanizing magnesium oxide are 
shown in Table 2. 
[0022] 

Table 2 Calcination temperature Hydration resistance Si0 2 content MgO content ** weight % 
weight % weight % 11 50 1.45 0.26 99.0 1250 1.19 0.28 99.11300 0.61 0.27 99.2[0023]The 
Cantal furnace ground with comparative example 1BET-specific-surface-area40m 2 /g and a 
secondary [ an average of] particle diameter of 4.8 micrometers magnesium hydroxide powder 
after 2-hour calcination at 1400 ** at a ball mill for about 6 hours. The hydration resistance of 
this thing was 28 % of the weight, and an angle of repose was 59 degrees. Hydration 
resistance after carrying out silanizing of this magnesium oxide on the same conditions as 
Example 2 was 15.2 % of the weight. 
[0024] 

[Effect of the lnvention]According to this invention, the manufacturing method of the 
magnesium oxide in which magnesium oxide of high hydration resistance is obtained is 
provided. Furthermore, according to this invention, the manufacturing method of the 
magnesium oxide in which magnesium oxide of high mobility is obtained is provided. 
According to this invention, the manufacturing method of the magnesium oxide which can be 
high-filled up with sufficient quantity to give thermal conductivity to resin is provided. According 
to this invention, it is further almost close to a globular form, and the manufacturing method of 
the magnesium oxide whose secondary particle diameter is about 0.5-20 micrometers and 
whose bulk density is more than about 0.5 g/cm 3 is provided. 



[Translation done.] 
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